INTRODUCTION
The United States faces a significant primary care workforce shortage. 1 By 2025, primary care physicians will see their workload increase by an estimated 29 % at the same time the workforce is projected to expand by only 2-7 %. 1 This deficit represents a shortage of approximately 40,000 adult primary care physicians. 1 Many factors contribute to this crisis, including poorly functioning work environments and medical education systems that fail to prepare physicians for contemporary ambulatory care practice. 2 As a result, recruitment into primary care remains a significant challenge. 3 Today's medical students report serious concerns about primary care as a career, and only 2 % plan to enter general internal medicine. 4, 5 In graduate medical education, residents often train in academic practices with limited resources and complex patient populations that stress the capacity of individual clinicians to meet patients' needs. Negative experiences in these practices turn physicians-in-training away from primary care. 6 In 2003, only 19 % of first year internal medicine residents and 27 % of third year residents planned to practice general medicine, resulting in a 37 % decline in the number of internal medicine residency graduates pursuing primary care between 1998 and 2005. 1, 7 To address the dysfunctional primary care work environment, the American Academy of Family Physicians (AAFP), American Academy of Pediatrics (AAP), American College of Physicians (ACP), and American Osteopathic Association (AOA) identified seven joint principles of the patient-centered medical home (PCMH): 1) Personal physician, 2) Physician-directed medical practice, 3) Whole person orientation, 4) Coordinated and integrated care, 5) Quality and safety, 6) Enhanced access, and 7) Payment alignment. 8 The PCMH represents a new clinical microsystem that is widely promoted and implemented to improve access, quality, and enhance sustainability and attractiveness to clinicians. 9 In 2009, there were 94 PCMH demonstration projects involving 14,000 physicians and 5 million patients; 26 projects in 18 states included payment reform. 10 While large-scale patient outcomes remain unchanged, some have demonstrated improved specific chronic condition patient outcomes, decreased provider burn-out, and increased patient satisfaction. [11] [12] [13] [14] Redesigning the primary care work environment has widened the gap between typical residency ambulatory training and the knowledge, skills, and attitudes essential for work in a PCMH. While the PCMH may make primary care a more attractive career choice by improving clinical, administrative, and financial support, residents will be unprepared to practice in this new setting unless our current training model is substantially changed.
The Society of General Internal Medicine (SGIM), Alliance for Academic Internal Medicine (AAIM), Association of Program Directors in Internal Medicine (APDIM), and others are calling for reform of the internal medicine residency ambulatory experience to include training in patient-centered team-based clinical systems like PCMH's. [15] [16] [17] [18] [19] [20] Early residency education redesign initiatives, including the Academic Chronic Care Collaborative, 21, 22 Health Resources and Services Administration (HRSA) efforts, 23 and Veterans Affairs Centers of Excellence in Primary Care Education, are significant investments. 24 However, most residents still train in poorly organized practices, with few, if any, PCMH elements. 20, 25 Thus, they continue to face a mismatch between today's clinical education and tomorrow's health care practices.
In 2011, the Josiah Macy Jr. Foundation and others (see acknowledgements) sponsored a SGIM Education Summit to address two questions. First, what are the educational implications of current practice transformations to primary care home models? Second, what must we do differently to prepare internal medicine residents for their futures practicing in and leading PCMHs? The Summit begins to build a framework for the education of internal medicine residents in PCMHs. In this paper, we describe methods used to convene the Summit and results of its deliberations; in particular, those of the competency work group.
METHODS

Designing the Summit
Leaders from national internal medicine organizations served as advisory board members in designing the Summit. Seven work groups were established: 1) Workplace competencies for residents, 2) Teamwork, 3) Continuity of care, 4) Assessment, 5) Faculty development, 6) The Medical Home Builder© tools, and 7) Policy. 26 Although the majority of work group members were general internal medicine physicians, membership also included university and community-based educators and leaders in medicine (internal medicine and family medicine), nursing, and pharmacy. External advisors from the Bureau of Health Professions/Health Resources and Services Administration (HRSA), the Macy Foundation, the National Initiative for Children's Healthcare Quality, the Robert Wood Johnson Foundation, and the Veterans Health Administration Office of Academic Affiliations participated in the Summit. Although each work group had its own charge, the output from the competency work group was foundational for the work of all other groups. This paper details the methods and outcomes of the competency work group.
Preparing for the Summit
The competency work group was charged with defining realistic and tangible activities that residents would need to perform competently to practice in a PCMH setting. The seven members of the competency work group, representing internal medicine and family medicine residency program directors, educators, clinicians, and health services researchers, worked together for five months prior to the Summit through weekly email communication, monthly conference calls, and document-sharing via DropBox®. Preparation included a review of published literature from 1990 to the present, using the search terms "patientcentered medical home, ambulatory education in graduate medical education, interprofessional education and practice, and competency-based education." The group considered several frameworks to classify residents' ability to function in a PCMH, including the U.S. Accreditation Council for Graduate Medical Education (ACGME) 27 and the Canadian Royal College of Physicians and Surgeons (CanMEDS) competencies, 28 developmental milestones, 30 and entrustable professional activities (EPAs). [29] [30] [31] Formulated by ten Cate in 2005, EPAs represent the key professional activities for a particular discipline. 32 We chose EPAs as a framework for three reasons. First, EPAs have emerged as an important framework for competency-based medical education in Europe and the U.S. 31, 33, 34 Second, EPAs operationalize competencies and the complexity of clinical competence. Performing an EPA requires integration of multiple competencies, which, in turn, require activation of multiple skills, knowledge, and attitudes. On the contrary, a trainee's demonstration of multiple individual competencies may not translate into integrated actions and activities required for clinical practice. 32, 35 Third, EPAs exemplify tangible clinical activities that front-line clinical supervisors observe on a daily basis. They are more intuitive for learner assessment than competencies. EPAs may be especially useful for education in the PCMH, where coordinated comprehensive care over time is better characterized by broad clinical activities than by individual competencies.
The relationship between milestones, competencies, and EPAs is a complex one. A trainee must demonstrate a certain level of proficiency in multiple competencies (or sub-competencies) to successfully perform an EPA. The level of proficiency in a competency can be determined via milestones, which track a developmental progression of observable behaviors. For example, "performing a comprehensive medication review and reconciliation using an electronic health record that allows electronic prescribing" is an EPA. This EPA incorporates multiple competencies, such as patient care (including the "history taking" sub-competency), medical knowledge, and systems-based practice. A trainee's proficiency in history taking can be tracked within a sequence of three developmental milestones, progressing from, 1) "Acquire accurate and relevant history from the patient . . ." to 2) "Seek and obtain appropriate, verified, and prioritized data from secondary sources (e.g. family, records, pharmacy)" to 3) "Obtain relevant historical subtleties that inform and prioritize both differential diagnoses and diagnostic plans…." 30 This framework can be used to determine the "rate limiting deficiency" if a trainee fails to successfully perform an EPA. Table 1 demonstrates how EPAs encompass and integrate the competencies included in ACGME and other frameworks.
Entrustment refers to the granting to trainees the privilege to perform the professional activity, or EPA, without supervision within the context of a residency program (Text Box 1). 36 An EPA can be distinguished from a competency by completing this sentence: "Tomorrow the resident will be entrusted to. . ." 37 
I
Resident has knowledge and some skill, but is not allowed to perform the EPA independently. Text Box 1. Levels of Entrustment in Entrustable Professional Activities (EPAs) 34 We limited our PCMH EPAs to those activities that specifically prepare internal medicine residency graduates to work in a PCMH environment, as opposed to those pertinent to the larger domain of ambulatory medicine. Each work group member began by identifying EPAs from daily clinical tasks within their practice and consulting with team members representing multiple disciplines. We used task analysis, practice profiling, and narrative writing to develop the initial set of PCMH EPAs. The group refined this list through review of published descriptions of PCMH. [8] [9] [10] We then categorized these EPAs using the 2011 National Committee for Quality Assurance (NCQA) PCMH standards: 1) Enhance access and continuity, 2) Identify and manage patient populations, 3) Plan and manage care, 4) Provide self-care and community support, 5) Track and coordinate care, and 6) Measure and improve performance. 38 We chose the NCQA standards to expand our thinking beyond traditional educational frameworks. 
During the Summit
After the Summit
The competency work group revised EPAs based on input from the Summit. Work group members presented the EPAs in a PCMH symposium at the 2011 SGIM annual meeting, and revised the EPAs again based on audience feedback. Finally, each member solicited reviews from senior general medicine clinician, educator, and administrator colleagues.
RESULTS
The final list of 25 internal medicine resident PCMH EPAs is shown in Text Box 3. We classify each EPA as discrete (D) or longitudinal (L)
. Discrete EPAs occur within one care encounter, whereas longitudinal EPAs occur over a period of time. We use the NCQA PCMH standards (in bold below) to organize the EPAs and describe the standards in more detail here.
Is it really an EPA by ten Cate criteria?
Is it an important (high-stakes) enough EPA?
Is it unique to practicing in a PCMH environment?
Is it worded optimally to capture the activity?
Is it worded optimally to accommodate observation / assessment?
Should some EPAs be consolidated or subdivided?
Have we missed important EPAs within the NCQA category? Improve care via Plan-Do-Study-Act cycles, using outcome, process, and balancing measures (including measures of patient satisfaction) (L) 24.
Utilize EHR and other electronic systems to detect and prevent medical errors (D) 25.
Perform a root cause analysis and reflect upon critical incidents (including a medical error, near miss, preventable emergency room visit or re-admission, or patient complaint) (D) Identify and Manage Populations. These EPAs emphasize the importance of population-based care. Implied here is the commitment of academic health centers to building the information infrastructure for identifying patients belonging to health care teams, promoting preventive health, optimizing care of chronic illnesses, and reporting population data to monitor the effectiveness of the health system to achieve quality goals.
Plan and Manage Care. These EPAs encompass fundamental primary care principles of longitudinal, continuous, comprehensive, evidence-based acute, chronic, and preventive care. The electronic health record (EHR) has an expanded role as a tool to facilitate patient care. Shared decision-making between patients and teams to achieve health care goals is a core concept. Although training is often divided into blocks of time, residents will take responsibility for engaging with health care team members to support patients in achieving their comprehensive health goals.
Provide Self-Care and Community Support. These EPAs address shortcomings of the traditional view of disease, which exclude the patient, family and community context. They require residents to frame patient encounters as partnerships, including dimensions like self-efficacy and health literacy. Effective understanding and activation of community resources to support patients is a necessity.
Track and Coordinate Care. These EPAs require conceptualizing the PCMH as a place where patients engage with the whole health care system, not just one ambulatory practice. Entrusting residents to manage transitions of care to optimize patient safety requires communication skills, knowledge of one's health system, and the ability to discern best practices while coordinating care with multiple providers.
Measure and Improve Performance. These EPAs require a life-long commitment to continuously improve the performance of one's own clinical practice and health care system to achieve better, safer, more equitable individual and system-level health outcomes. These require health information systems that report population data to monitor the system's effectiveness in achieving quality goals.
Residents will now connect preparation of a morbidity and mortality case conference, or work on a quality improvement project, to addressing larger systems issues.
DISCUSSION
With considerable momentum for system redesign, we sought to address today's training-practice gap for internal medicine residents entering primary care. Using an interactive, iterative, and inclusive process, we articulated 25 internal medicine resident PCMH EPAs, which have the potential to close this gap.
Our work adds to prior scholarship in PCMH and medical education. First, we extended the work on joint PCMH principles for medical student education 39 by articulating PCMH EPAs for internal medicine residency training. Second, we categorized EPAs by NCQA PCMH standards to create an innovative link between clinical system redesign and graduate medical education. Third, we articulated EPAs rather than competencies. EPAs integrate multiple competencies, avoiding the artificial distinction among individual competencies. They are suitable for workplace learning, because they allow evaluators to assess trainees in observable clinical tasks. The faculty member can directly observe the fully integrated professional activity, rather than trying to assess underlying competencies, which, as abstract abilities, can only be inferred. EPAs have been defined for residency training in obstetrics and gynecology, anesthesiology, and for neurology physician assistant training. [35] [36] [37] 40 Our work, then, extends EPA scholarship to internal medicine and the PCMH.
We make a novel distinction between discrete and longitudinal EPAs. Discrete EPAs, such as "facilitate a team huddle" or "perform a comprehensive medication reconciliation," represent clinical activities that occur within a single episode of care. Faculty will make several observations and integrate multi-source feedback for each learner prior to making entrustment decisions. Supervisors can observe learners performing discrete EPAs during one continuous block of time, such as one patient visit, or one team meeting. These are similar, in time scale, to EPAs articulated in other specialties. [35] [36] [37] 40 Longitudinal EPAs, such as "track and coordinate care during inter-visit periods" or "supporting a patient in her self-management of a chronic illness," describe care that unfolds over time. These EPAs require a longitudinal relationship between a resident and patient, or between a resident and the care team, or both. Learner assessment of longitudinal EPAs requires observation over time, across distinct clinical episodes.
While it would be ideal for internal medicine residents to train in fully realized PCMHs, most programs currently lack this infrastructure. 20, 25 Residency programs with fewer resources can still use this framework to take these steps in moving forward. First, program leaders may use these EPAs to guide curriculum needs assessment. Second, tools like the ACP Medical Home Builder© help program leaders determine their program's strengths and areas for improvement. 26 Third, acknowledging significant resource constraints in many clinical systems, pilot projects may target particular PCMH elements before large-scale systems change. Finally, program evaluation data can support advocacy efforts for institutional transformational change.
Identifying PCMH EPAs is one step in closing the training-practice gap. Curriculum revision, learner assessment, and faculty development must occur in parallel with clinical learning environment redesign. Our EPAs can frame curriculum reform for teaching practices in varying stages of PCMH redesign. 36, 37, 41 We suggest Scheele's criteria for prioritizing EPA implementation. 41 In this schema, highpriority EPAs for implementation include those which 1) are critically important in daily practice, 2) address high-risk or error-prone activities, and 3) integrate multiple competencies. Once high-priority EPAs are selected, programs can address feasibility for implementation in the existing training environment, and fashion continuity clinics to maximize opportunities for residents to perform EPAs with supervision, feedback, and repetition. Additionally, authentic interprofessional team experiences will ideally become a part of the clinical learning experience. 42, 43 Finally, targeted supplemental curricula, using simulation techniques such as standardized patients, can fill gaps left by in-situ clinical training until full transformation to functional PCMH systems.
Although beyond the scope of this paper, faculty development around PCMH, competency-based education, and learner assessment in EPAs will be essential to ambulatory medicine training reform. We will need to refine assessment strategies for EPAs, learning the differences, if any, of assessing discrete vs. longitudinal EPAs. Simply having the framework of graded levels of entrustment, from performing the task under direct supervision to autonomous practice, is essential but not sufficient, given the variability among faculty evaluators. 36, 40 Lastly, the science on entrustment decisions is still immature, and further study is required before fully effective application of this assessment strategy. 40 There are several limitations to our work. We did not perform a formal systematic review of the literature, or an exhaustive sampling of stakeholders. Thus, it is possible we missed important PCMH EPAs. Training environments vary widely. Some practices have already achieved NCQA 'medical home certification,' while others lack resources to make transformative changes. The EPAs described here may appear applicable to a limited number of residency programs. Our recommendations might be viewed as premature, assuming practice redesign is a necessary precondition for curricular reform. However, engaging residents during curricular reform and system redesign is a justifiable educational activity. Indeed, residents engaged in the process are likely better prepared for future change.
In conclusion, the national 2011 SGIM PCMH Education Summit generated 25 entrustable professional activities to guide the education of internal medicine residents for practice and leadership in the patient-centered medical home. These EPAs can serve to guide curriculum development, learner assessment, and clinical practice redesign in academic medical centers. We hope this work is an early step toward closing the training gap in internal medicine residency programs. It enhances training programs' capacity to meet future workforce needs and produce physicians equipped to provide efficient, patient-centered care within a PCMH.
